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Chapter 1 SUMMARY
Energyɯisɯconsumedɯduringɯtheɯconstructionɯandɯoperationɯofɯtransportationɯ
projects.ɯɯEnergyɯusedɯduringɯprojectɯoperationɯincludesɯfuelɯconsumedɯbyɯ
vehiclesɯusingɯtheɯprojectɯandɯaɯnegligibleɯamountɯofɯenergyɯforɯsignals,ɯ
lighting,ɯandɯmaintenance.ɯɯFuelɯconsumptionɯdependsɯonɯtheɯnumberɯofɯ
vehicleɯmilesɯtraveledɯ(VMT)ɯandɯtravelɯconditionsɯsuchɯasɯvehicleɯtype,ɯspeedɯ
ofɯtravel,ɯroadwayɯgrade,ɯandɯpavementɯtype.ɯɯForɯanyɯgivenɯvehicle,ɯspeedɯisɯ
theɯmostɯimportantɯfactorɯaffectingɯfuelɯconsumption.ɯɯ

FuelɯconsumptionɯinɯtheɯdowntownɯSeattleɯcoreɯinɯ2030ɯisɯexpectedɯtoɯrangeɯ
fromɯ93ɯtoɯ96ɯthousandɯgallonsɯperɯdayɯunderɯtheɯvariousɯalternatives.ɯɯItɯ
wouldɯbeɯapproximatelyɯ2ɯpercentɯgreaterɯunderɯtheɯNoɯBuildɯAlternativeɯ
thanɯunderɯtheɯvariousɯBuildɯAlternatives.ɯɯTheɯtotalɯenergyɯusedɯduringɯ
projectɯoperationɯwouldɯbeɯlowestɯunderɯtheɯSurfaceɯAlternativeɯbecauseɯthatɯ
alternativeɯwouldɯserveɯlessɯofɯtheɯtransportationɯdemandɯthanɯtheɯotherɯ
alternatives.ɯɯHowever,ɯalthoughɯitɯwouldɯuseɯtheɯleastɯenergyɯduringɯ
operation,ɯtheɯSurfaceɯAlternativeɯwouldɯresultɯinɯtheɯhighestɯenergyɯ
consumptionɯperɯmileɯofɯtravelɯofɯallɯtheɯBuildɯAlternativesɯbecauseɯofɯhigherɯ
congestionɯandɯlowerɯaverageɯspeed.ɯɯEnergyɯconsumptionɯfromɯtunnelɯ
ventilationɯsystemsɯwouldɯbeɯnegligibleɯinɯcomparisonɯtoɯvehicleɯfuelɯ
consumption.ɯɯEnergyɯconsumptionɯdifferencesɯbetweenɯtheɯotherɯBuildɯ
Alternativesɯwouldɯbeɯnegligible.ɯ

Energyɯisɯusedɯduringɯconstructionɯtoɯmanufactureɯmaterials,ɯtransportɯ
materials,ɯandɯoperateɯconstructionɯmachinery.ɯɯTheɯamountɯofɯenergyɯ
consumedɯduringɯconstructionɯisɯproportionalɯtoɯtheɯprojectɯsize.ɯɯEnergyɯ
consumedɯduringɯprojectɯconstructionɯcanɯbeɯestimatedɯfromɯtheɯconstructionɯ
costɯestimate.ɯ

EnergyɯwouldɯbeɯconsumedɯduringɯconstructionɯofɯanyɯofɯtheɯBuildɯ
AlternativesɯforɯtheɯAlaskanɯWayɯViaductɯandɯSeawallɯReplacementɯProject.ɯɯ
ConstructionɯofɯtheɯTunnelɯAlternativeɯisɯpredictedɯtoɯrequireɯapproximatelyɯ
67ɯpercentɯmoreɯenergyɯthanɯconstructionɯofɯtheɯSurfaceɯAlternative.ɯɯ
Constructionɯenergyɯrequirementsɯforɯtheɯotherɯalternativesɯwouldɯbeɯ
betweenɯthoseɯestimatedɯforɯtheɯSurfaceɯandɯTunnelɯAlternatives.ɯɯTheseɯ
valuesɯareɯaɯsmallɯfractionɯofɯtheɯenergyɯprojectedɯtoɯbeɯconsumedɯinɯtheɯstateɯ
ofɯWashingtonɯoverɯtheɯapproximatelyɯ8ɪɯtoɯ11ɪyearɯconstructionɯperiodɯandɯ
wouldɯnotɯputɯsubstantialɯadditionalɯdemandɯonɯenergyɯsourcesɯorɯfuelɯ
availabilityɯinɯtheɯregion.ɯ

ɯ
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Chapter 2 BACKGROUND
TheɯalternativesɯevaluatedɯforɯenergyɯconsumptionɯareɯdescribedɯinɯAppendixɯ
B.ɯAlternativesɯDescriptionɯandɯConstructionɯMethodsɯTechnicalɯ
Memorandum.ɯ

Energyɯisɯconsumedɯduringɯtheɯconstructionɯandɯoperationɯofɯtransportationɯ
projects.ɯɯItɯisɯusedɯduringɯconstructionɯtoɯmanufactureɯmaterials,ɯtransportɯ
materials,ɯandɯoperateɯconstructionɯmachinery.ɯɯEnergyɯusedɯduringɯprojectɯ
operationɯincludesɯfuelɯconsumedɯbyɯvehiclesɯusingɯtheɯprojectɯandɯaɯ
negligibleɯamountɯofɯenergyɯforɯsignals,ɯlighting,ɯandɯmaintenance.ɯɯFuelɯ
consumptionɯdependsɯonɯtheɯVMTɯandɯtravelɯconditionsɯsuchɯasɯvehicleɯtype,ɯ
speedɯofɯtravel,ɯroadwayɯgrade,ɯandɯpavementɯtype.ɯɯForɯanyɯgivenɯvehicle,ɯ
speedɯisɯtheɯmostɯimportantɯfactorɯaffectingɯenergyɯconsumption.ɯ

2.1  Energy Units 
CommonɯunitsɯofɯenergyɯmeasurementɯareɯjoulesɯandɯBritishɯThermalɯUnitsɯ
(BTUs).ɯɯBecauseɯtheseɯareɯrelativelyɯsmallɯunits,ɯenergyɯisɯoftenɯreportedɯinɯ
gigaɯjoulesɯ(billionɯjoules)ɯandɯmillionɯBTUsɯ(MBTUs).ɯɯOneɯgigaɯjouleɯisɯtheɯ
equivalentɯofɯ0.95ɯMBTUs.ɯɯEvenɯlargerɯamountsɯofɯenergyɯareɯreportedɯinɯ
millionɯMBTUsɯ(TeraɯBTUs).ɯɯOneɯliterɯofɯgasolineɯcontainsɯapproximatelyɯ
0.03ɯgigaɯjoulesɯofɯenergyɯ(1ɯgallonɯ=ɯ0.13ɯMBTUs).ɯɯAsɯaɯpointɯofɯreference,ɯtheɯ
caloricɯintakeɯforɯanɯadultɯpersonɯisɯapproximatelyɯ3ɯgigaɯjoulesɯperɯyearɯ
(2,000ɯCaloriesɯ=ɯ0.008ɯgigaɯjoules).ɯ

2.2  Energy Consumed by Operating Vehicles 
Theɯtransportationɯsectorɯisɯveryɯenergyɪdependentɯuponɯpetroleum.ɯɯ
TransportationɯwithinɯtheɯUnitedɯStatesɯconsumesɯapproximatelyɯ27,000ɯTeraɯ
BTUsɯofɯpetroleumɯperɯyearɯandɯthatɯamountɯisɯexpectedɯtoɯincreaseɯtoɯ44,000ɯ
TeraɯBTUsɯbyɯ2025ɯ(USDOEɯ2003a).ɯɯGasolineɯconsumptionɯinɯtheɯUnitedɯ
Statesɯisɯprojectedɯtoɯincreaseɯanɯaverageɯofɯ2ɯpercentɯperɯyearɯoverɯtheɯnextɯ
twoɯdecades.ɯ

Vehicleɯfuelɯconsumptionɯisɯtheɯprimaryɯcomponentɯofɯoperatingɯcostsɯpaidɯ
byɯindividualɯusersɯofɯtransportationɯfacilities.ɯɯRoadɯgeometry,ɯsurfaceɯ
conditions,ɯandɯtrafficɯflowsɯsubstantiallyɯaffectɯtheɯoperatingɯefficiencyɯofɯ
vehicles,ɯandɯconsequentlyɯofɯtotalɯenergyɯconsumption.ɯɯɯ

Forɯtheɯvariousɯalternatives,ɯfuelɯconsumptionɯratesɯcanɯbeɯdifferentiatedɯbyɯ
comparingɯchangesɯinɯtrafficɯoperations,ɯasɯmeasuredɯbyɯVMTɯandɯchangesɯinɯ
trafficɯspeed.ɯɯFuelɯconsumptionɯisɯproportionalɯtoɯdistanceɯtraveled,ɯandɯ
decreasesɯasɯspeedɯincreasesɯupɯtoɯaboutɯ45ɯkilometersɯperɯhourɯ(kph)ɯ(30ɯ
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milesɯperɯhourɯ[mph]).ɯɯFuelɯconsumptionɯisɯfairlyɯflatɯbetweenɯaboutɯ45ɯkphɯ
(30ɯmph)ɯandɯ90ɯkphɯ(60ɯmph)ɯandɯincreasesɯasɯspeedɯincreasesɯaboveɯthatɯ
pointɯ(USDOEɯ2002)ɯ(Exhibitɯ2ɪ1).ɯɯEnergyɯconsumptionɯisɯassessedɯusingɯ
forecastedɯvolumesɯandɯspeeds.ɯɯɯ
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Exhibit 2-1.  Average Automobile Fuel Consumption Compared to Speed 
ɯ

Sinceɯtheɯearlyɯ1970s,ɯtheɯU.SɯEnvironmentalɯProtectionɯAgencyɯ(EPA)ɯhasɯ
analyzedɯautomobileɯandɯlightɯtruckɯfuelɯeconomyɯdata.ɯɯFuelɯeconomyɯ
continuesɯtoɯbeɯaɯmajorɯareaɯofɯpublicɯandɯpolicyɯinterestɯforɯseveralɯreasons,ɯ
including:ɯ

¶ Fuelɯeconomyɯisɯdirectlyɯrelatedɯtoɯcarbonɯdioxideɯemissions,ɯtheɯmostɯ
prevalentɯpollutantɯassociatedɯwithɯglobalɯwarming.ɯɯLightɯvehiclesɯ
contributeɯaboutɯ20ɯpercentɯofɯallɯU.S.ɯcarbonɯdioxideɯemissions.ɯ

¶ Lightɯvehiclesɯaccountɯforɯapproximatelyɯ40ɯpercentɯofɯallɯU.S.ɯoilɯ
consumption.ɯɯCrudeɯoil,ɯfromɯwhichɯnearlyɯallɯlightɯvehicleɯfuelsɯareɯ
made,ɯisɯconsideredɯtoɯbeɯaɯfiniteɯnaturalɯresource.ɯɯɯ

¶ Fuelɯeconomyɯisɯdirectlyɯrelatedɯtoɯtheɯcostɯofɯfuelingɯaɯvehicleɯandɯisɯ
ofɯgreaterɯinterestɯwhenɯoilɯandɯgasolineɯpricesɯrise,ɯasɯhasɯhappenedɯ
recently.ɯ

Sinceɯ1988,ɯaverageɯnewɯlightɯvehicleɯfuelɯeconomyɯhasɯdeclinedɯ1.9ɯmpg,ɯorɯ
overɯ7ɯpercent.ɯɯThisɯdeclineɯhasɯresultedɯfromɯtheɯincreaseɯinɯtheɯlightɯtruckɯ
marketɯshareɯandɯinɯgeneralɯvehicleɯweightɯandɯperformanceɯ(EPAɯ2003).ɯ
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Fleetɪwideɯimprovementɯinɯnewɯlightɯvehicleɯfuelɯeconomyɯoccurredɯfromɯtheɯ
midɪ1970sɯthroughɯtheɯlateɯ1980s,ɯbutɯhasɯconsistentlyɯfallenɯsinceɯthen.ɯɯ
Viewedɯseparately,ɯtheɯaverageɯfuelɯeconomyɯforɯnewɯcarsɯhasɯbeenɯ
essentiallyɯflatɯoverɯtheɯlastɯ15ɯyears,ɯonlyɯvaryingɯfromɯ27.6ɯtoɯ28.6ɯmpg.ɯɯ
Similarly,ɯtheɯaverageɯfuelɯeconomyɯforɯnewɯlightɯtrucksɯhasɯbeenɯlargelyɯ
unchangedɯforɯtheɯpastɯ20ɯyears,ɯrangingɯfromɯ20.1ɯtoɯ21.6ɯmpgɯ(EPAɯ2003).ɯɯɯ

Theɯincreasingɯmarketɯshareɯofɯlightɯtrucks,ɯwhichɯhaveɯlowerɯaverageɯfuelɯ
economyɯthanɯcars,ɯaccountsɯforɯmuchɯofɯtheɯdeclineɯinɯfuelɯeconomyɯofɯtheɯ
overallɯnewɯlightɯvehicleɯfleet.ɯɯRecentɯgrowthɯinɯtheɯlightɯtruckɯmarketɯhasɯ
resultedɯfromɯtheɯpopularityɯofɯsportɯutilityɯvehiclesɯ(SUVs).ɯɯSUVɯsalesɯhaveɯ
increasedɯbyɯmoreɯthanɯaɯfactorɯofɯten—fromɯ2ɯpercentɯofɯtheɯoverallɯmarketɯ
inɯ1975ɯtoɯ20ɯpercentɯofɯtheɯmarketɯinɯ2000.ɯɯOverɯtheɯsameɯperiod,ɯtheɯmarketɯ
shareɯforɯvansɯdoubledɯfromɯ4.5ɯtoɯ9ɯpercent,ɯandɯforɯpickupɯtrucksɯgrewɯfromɯ
13ɯtoɯ17ɯpercent.ɯɯForɯmodelɯyearɯ2000,ɯcarsɯaverageɯ28.1ɯmpg,ɯvansɯ22.5ɯmpg,ɯ
pickupsɯ20.1ɯmpg,ɯandɯSUVsɯ20.0ɯmpgɯ(EPAɯ2003).ɯ

Moreɯefficientɯtechnologies,ɯsuchɯasɯenginesɯwithɯmoreɯvalvesɯandɯ
sophisticatedɯfuelɯinjectionɯsystemsɯandɯtransmissionsɯwithɯlockupɯtorqueɯ
convertersɯandɯextraɯgears,ɯcontinueɯtoɯpenetrateɯtheɯnewɯlightɯvehicleɯfleet.ɯɯ
Theɯtrendɯhasɯclearlyɯbeenɯtoɯapplyɯtheseɯnewɯtechnologiesɯtoɯincreaseɯ
averageɯnewɯvehicleɯweight,ɯpower,ɯandɯperformanceɯwhileɯmaintainingɯfuelɯ
economy.ɯɯTheɯU.S.ɯDepartmentɯofɯEnergyɯ(USDOE)ɯprojectsɯthisɯtrendɯtoɯ
continue,ɯwithɯaverageɯnewɯcarɯhorsepowerɯincreasingɯbyɯ27ɯpercentɯbyɯ2025,ɯ
butɯlittleɯchangeɯinɯaverageɯfuelɯeconomyɯ(Exhibitɯ2ɪ2).ɯ

Nationwideɯtrendsɯoverɯtheɯlastɯ10ɯtoɯ15ɯyearsɯreflectɯaɯlackɯofɯprogressɯinɯfuelɯ
economy.ɯɯNewɯtechnologiesɯusedɯinɯhybridɯvehiclesɯchangeɯtheɯhorizonɯforɯ
fuelɯeconomyɯprojectionsɯandɯindicateɯthatɯimprovementsɯonɯtheɯorderɯofɯ100ɯ
toɯ200ɯpercentɯmayɯbeɯpossibleɯ(EPAɯ2003).ɯɯRecentɯdevelopmentsɯsuggestɯ
variousɯpotentialɯpathwaysɯforɯpossibleɯfutureɯfleetwideɯfuelɯeconomyɯ
improvements,ɯincludingɯvoluntaryɯcommitmentsɯbyɯsomeɯmanufacturersɯtoɯ
improveɯtheɯfuelɯeconomyɯofɯcertainɯportionsɯofɯtheirɯfleetsɯbyɯasɯmuchɯasɯ25ɯ
percent.ɯɯAtɯthisɯpoint,ɯtheɯUSDOEɯprojectsɯthatɯaverageɯfuelɯeconomyɯforɯtheɯ
totalɯonɪroadɯfleetɯwillɯchangeɯlittleɯoverɯtheɯnextɯ20ɯyears.ɯɯRather,ɯtechnologyɯ
improvementsɯwillɯgenerallyɯresultɯinɯaɯlarger,ɯmoreɯpowerfulɯratherɯthanɯ
moreɯfuelɪefficientɯvehicleɯfleet.ɯɯTrendsɯwithinɯtheɯstateɯofɯWashingtonɯareɯ
expectedɯtoɯbeɯsimilarɯtoɯtheɯnationalɯprojections.ɯ
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Exhibit 2-2.  Fleetwide Fuel Economy Trend 
ɯ

2.3  Energy Consumed for Roadway Operation and Maintenance 
Ongoingɯroadwayɯmaintenanceɯconsumesɯenergy.ɯɯTheɯCaliforniaɯDepartmentɯ
ofɯTransportationɯ(Caltrans)ɯestimatesɯthatɯmaintenanceɯactivitiesɯforɯurbanɯ
freewaysɯconsumeɯapproximatelyɯ170ɯMBTUsɯperɯlaneɪmileɯperɯyearɯ(Caltransɯ
1983).ɯɯBecauseɯthisɯvalueɯisɯlessɯthanɯ1ɯpercentɯofɯtheɯenergyɯconsumptionɯofɯ
vehiclesɯtravelingɯoverɯtheɯroadway,ɯitɯisɯnotɯincludedɯinɯtheɯcomparisonɯofɯ
alternativesɯinɯthisɯstudy.ɯ

Duringɯroadwayɯoperation,ɯlightingɯandɯtrafficɯsignalsɯconsumeɯenergy.ɯɯTheɯ
ventilationɯsystemɯforɯtheɯupgradedɯBatteryɯStreetɯTunnelɯwillɯconsumeɯ
additionalɯenergyɯunderɯallɯofɯtheɯBuildɯAlternatives.ɯɯUnderɯtheɯTunnelɯandɯ
BypassɯTunnelɯAlternatives,ɯtheɯventilationɯsystemɯforɯtheɯnewɯwaterfrontɯ
tunnelɯalsoɯwouldɯconsumeɯenergy.ɯɯTheɯconsumptionɯforɯtheɯupgradedɯ
BatteryɯStreetɯTunnelɯisɯestimatedɯtoɯbeɯapproximatelyɯ4ɯMBTUsɯperɯdayɯ(30ɯ
fiveɪhorsepowerɯsupplyɯfansɯandɯ6ɯtwentyɪsixɪhorsepowerɯjetɯfans).ɯɯ
Approximatelyɯ27ɯmillionɯadditionalɯBTUsɯperɯdayɯwouldɯbeɯconsumedɯforɯ
ventilationɯofɯtheɯTunnelɯorɯBypassɯTunnelɯAlternativesɯ(16ɯfiftyɪhorsepowerɯ
andɯ12ɯfortyɪhorsepowerɯfans).ɯɯTheseɯvaluesɯareɯapproximatelyɯ0.25ɯpercentɯ
ofɯtheɯestimatedɯdailyɯtrafficɯenergyɯconsumptionɯinɯtheɯstudyɯareaɯinɯ2030.ɯɯ
Lightingɯandɯventilationɯsystemsɯwouldɯconsumeɯenergyɯinɯtheɯformɯofɯ
electricity.ɯɯTheɯexistingɯelectricityɯgridɯisɯexpectedɯtoɯhaveɯsufficientɯcapacityɯ
toɯserviceɯtheɯproject’sɯoperationalɯelectricityɯdemand.ɯ
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2.4  Energy Consumed for Roadway Construction 
Energyɯisɯconsumedɯbothɯdirectlyɯandɯindirectlyɯduringɯprojectɯconstruction.ɯɯ
Directɯenergyɯconsumptionɯincludesɯtheɯenergyɯusedɯtoɯoperateɯconstructionɯ
machinery,ɯprovideɯconstructionɯlighting,ɯandɯproduceɯandɯtransportɯ
materialsɯsuchɯasɯasphalt.ɯɯIndirectɯenergyɯconsumptionɯincludesɯactivitiesɯ
suchɯasɯmanufacturingɯandɯmaintainingɯconstructionɯequipment,ɯandɯtheɯ
energyɯconsumedɯbyɯworkersɯcommutingɯtoɯtheɯprojectɯsite.ɯɯBecauseɯdirectɯ
oneɪtimeɯenergyɯconsumptionɯforɯroadwayɯprojectsɯisɯmuchɯgreaterɯthanɯ
indirectɯenergyɯconsumptionɯandɯindirectɯenergyɯconsumptionɯisɯdifficultɯtoɯ
define,ɯonlyɯdirectɯenergyɯconsumptionɯisɯconsideredɯinɯthisɯevaluationɯ
(Caltransɯ1983).ɯɯMoreɯofɯtheɯconstructionɯenergyɯconsumptionɯisɯinɯtheɯformɯ
ofɯpetroleumɯthanɯelectricity.ɯ

Theɯenergyɯconsumptionɯrequiredɯtoɯcompleteɯaɯprojectɯisɯproportionalɯtoɯtheɯ
projectɯsizeɯandɯtheɯnatureɯofɯtheɯworkɯinvolved.ɯɯForɯprojectsɯofɯaɯspecificɯ
type,ɯtheɯenergyɯrequiredɯforɯconstructionɯisɯproportionalɯtoɯtheɯprojectɯcost,ɯ
asɯtheɯprojectɯcostɯisɯdirectlyɯrelatedɯtoɯtheɯprojectɯsize.ɯɯAsɯaɯresult,ɯenergyɯ
consumptionɯforɯaɯspecificɯprojectɯcanɯbeɯestimatedɯbasedɯonɯitsɯcostɯandɯtype.ɯɯ
Caltransɯhasɯdevelopedɯconstructionɯenergyɯfactorsɯthatɯwereɯrelatedɯtoɯ1977ɯ
constructionɯdollarsɯ(Caltransɯ1983).ɯɯTheɯU.ɯS.ɯDepartmentɯofɯLaborɯ(USDOL)ɯ
tracksɯaɯpriceɯindexɯforɯhighwayɯandɯstreetɯconstructionɯ(USDOLɯ2002).ɯɯUsingɯ
theɯhighwayɯandɯstreetɯconstructionɯpriceɯindex,ɯtheɯenergyɯfactorsɯcanɯbeɯ
referencedɯtoɯyearɯ2002ɯdollarsɯ(Exhibitɯ2ɪ3).ɯɯConstructionɯenergyɯ
consumptionɯfactorsɯrepresentɯaɯsimplifiedɯrelationshipɯbetweenɯprojectɯsizeɯ
andɯenergyɯconsumption.ɯɯTheɯresultsɯobtainedɯfromɯtheirɯuseɯareɯnotɯexact,ɯ
butɯprovideɯaɯbasisɯofɯcomparisonɯbetweenɯalternatives.ɯ

Exhibit 2-3.  Construction Energy Consumption Factors (2002 Dollars) 

Facility Type Factor (MBTU / thousand dollars) 

RuralɯFreewayɯ 26.5ɯ

RuralɯConventionalɯHighwayɯ 25.2ɯ

RuralɯFreewayɯWidenɯ 16.5ɯ

RuralɯConventionalɯHighwayɯWidenɯ 17.8ɯ

UrbanɯFreewayɯ 10.5ɯ

UrbanɯConventionalɯHighwayɯ 9.6ɯ

UrbanɯFreewayɯWidenɯ 9.4ɯ

UrbanɯConventionalɯHighwayɯWidenɯ 8.9ɯ

Interchangeɯ 26.8ɯ
ɯ
ɯ
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2.5  Indirect Energy Consumption 
Inɯadditionɯtoɯtheɯenergyɯdirectlyɯconsumedɯbyɯvehiclesɯandɯusedɯforɯfacilityɯ
operationɯandɯmaintenance,ɯtransportationɯsystemsɯindirectlyɯconsumeɯ
energy.ɯɯForɯexample,ɯtheɯmanufacturingɯandɯroutineɯmaintenanceɯofɯvehiclesɯ
requiresɯenergy.ɯɯIndirectɯenergyɯconsumptionɯwouldɯvaryɯlittleɯbetweenɯtheɯ
alternativesɯbecauseɯconstructionɯofɯoneɯalternativeɯratherɯthanɯanotherɯisɯnotɯ
expectedɯtoɯaffectɯpeople’sɯdecisionsɯtoɯpurchaseɯnewɯvehiclesɯorɯhaveɯ
maintenanceɯcompletedɯonɯtheirɯcurrentɯvehicles.ɯɯIndirectɯenergyɯ
consumptionɯincludesɯallɯformsɯofɯenergy,ɯasɯitɯaccountsɯforɯmanufacturingɯ
andɯmaintenanceɯofɯallɯresourcesɯassociatedɯwith,ɯbutɯnotɯpartɯof,ɯtheɯfacility,ɯ
suchɯasɯtheɯtiresɯofɯcarsɯthatɯdriveɯonɯSRɯ99.ɯ

ɯ
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Chapter 3 METHODOLOGY
TheɯAlaskanɯWayɯViaductɯandɯSeawallɯReplacementɯProjectɯwouldɯcreateɯtheɯ
greatestɯenergyɯdemandsɯinɯtheɯfollowingɯareas:ɯɯlongɪtermɯoperationalɯ
energyɯconsumptionɯrelatedɯtoɯvehicleɯtravelɯandɯshortɪtermɯconstructionɪ
relatedɯenergyɯconsumption.ɯɯTheɯfollowingɯmethodologyɯwasɯusedɯtoɯ
estimateɯthisɯconsumption.ɯ

3.1  Calculation of Energy Consumed by Operating Vehicles 
Theɯanalysisɯofɯoperationalɯenergyɯwithinɯtheɯstudyɯareaɯisɯbasedɯonɯtheɯ
transportationɯanalysesɯpreparedɯforɯthisɯproject.ɯɯByɯusingɯdailyɯVMTɯandɯ
speedɯvaluesɯcalculatedɯfromɯtheɯtransportationɯforecastingɯmodelɯforɯtheɯ
studyɯarea,ɯnetɯchangesɯinɯoverallɯenergyɯconsumptionɯcausedɯbyɯoperationɯofɯ
theɯalternativesɯwereɯassessed.ɯ

Theɯenergyɯconsumptionɯcalculationsɯwereɯmadeɯasɯpreciselyɯasɯpossibleɯbyɯ
calculatingɯtheɯVMTɯandɯspeedɯforɯeachɯofɯtheɯapproximatelyɯ1,800ɯ
transportationɯforecastingɯmodelɯlinksɯinɯtheɯstudyɯareaɯforɯthreeɯperiodsɯeachɯ
day:ɯɯAMɯpeak,ɯPMɯpeak,ɯandɯoffɪpeak.ɯɯEnergyɯconsumptionɯonɯeachɯlinkɯ
wasɯcalculatedɯbyɯmultiplyingɯtheɯVMTɯforɯeachɯlinkɯduringɯeachɯperiodɯwithɯ
theɯappropriateɯaverageɯvehicleɯfuelɯconsumptionɯ(Exhibitɯ2ɪ1)ɯforɯtheɯlink’sɯ
speed.ɯɯTheɯfuelɯconsumptionɯrateɯinɯlitersɯofɯfuelɯconsumedɯperɯkilometerɯofɯ
travelɯorɯgallonsɯperɯmileɯisɯtheɯinverseɯofɯfuelɯeconomyɯinɯunitsɯofɯkilometersɯ
perɯliterɯ(kpl)ɯorɯmilesɯperɯgallonɯ(mpg).ɯ

LinkɯspeedɯforɯAlaskanɯWayɯwasɯupdatedɯusingɯSynchroɯmodelɯresults,ɯ
becauseɯtheɯnetworkɯforecastingɯmodelɯestimatedɯspeedɯisɯnotɯsufficientlyɯ
sensitiveɯtoɯcongestedɯconditionsɯtoɯrealisticallyɯrepresentɯthisɯcorridor.ɯɯ
UnderɯtheɯSurfaceɯAlternative,ɯAlaskanɯWayɯwasɯmodeledɯwithɯanɯaverageɯ
peakɪperiodɯspeedɯofɯ9ɯmph.ɯɯTheɯotherɯalternativesɯhadɯanɯaverageɯspeedɯonɯ
SRɯ99ɯthroughɯdowntownɯSeattleɯinɯtheɯrangeɯofɯ45ɯtoɯ50ɯmphɯandɯ25ɯtoɯ30ɯ
mphɯonɯtheɯAlaskanɯWayɯsurfaceɯstreet.ɯɯTheɯfuelɯconsumptionɯwasɯsummedɯ
forɯallɯlinksɯduringɯeachɯtimeɯperiod,ɯandɯsummedɯforɯallɯthreeɯtimeɯperiodsɯtoɯ
estimateɯdailyɯfuelɯconsumption.ɯ

Theɯalternativesɯwereɯcomparedɯbasedɯonɯdailyɯdifferencesɯinɯfuelɯconsumedɯ
byɯtravelingɯvehiclesɯ(USDOTɯ1980).ɯɯThisɯvalueɯisɯapproximateɯforɯeachɯ
alternativeɯandɯdoesɯnotɯaccountɯforɯtheɯenergyɯusedɯforɯfacilityɯmaintenanceɯ
andɯsignalɯoperation.ɯɯHowever,ɯitɯprovidesɯaɯgoodɯbasisɯforɯcomparingɯtheɯ
alternatives.ɯɯ

Theɯsameɯfuelɯconsumptionɯratesɯwereɯusedɯforɯ2002ɯandɯ2030,ɯbecauseɯofɯtheɯ
smallɯprojectedɯchangeɯinɯonɪroadɯfleetɯfuelɯeconomyɯbetweenɯnowɯandɯ2025ɯ
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(Exhibitɯ2ɪ2)ɯandɯtheɯlackɯofɯavailableɯprojectionsɯfromɯ2025ɯtoɯ2030.ɯɯIfɯfleetɪ
averageɯfuelɯeconomyɯbecomesɯsubstantiallyɯbetterɯbyɯ2030,ɯtheɯoperationalɯ
energyɯconsumptionɯwillɯdecreaseɯforɯallɯofɯtheɯalternativesɯanalyzed.ɯ

3.2  Calculation of Energy Consumed for Roadway Construction 
Constructionɯenergyɯconsumptionɯwasɯestimatedɯforɯeachɯofɯtheɯalternativesɯ
byɯestimatingɯtheɯenergyɯconsumedɯbasedɯonɯtheɯproject’sɯconstructionɯcost.ɯɯ
TheɯRebuild,ɯAerial,ɯandɯTunnelɯAlternativesɯareɯmostɯsimilarɯtoɯurbanɯ
freewayɯconstruction,ɯandɯtheɯSurfaceɯAlternativeɯisɯmostɯsimilarɯtoɯurbanɯ
highwayɯconstruction.ɯɯAnɯapproximateɯconstructionɯenergyɯconsumptionɯ
factorɯforɯurbanɯfreewayɯconstructionɯ(adjustedɯtoɯyearɯ2002ɯconstructionɯcostɯ
dollars)ɯisɯ10.0ɯgigaɯjoulesɯ(10.5ɯMBTUs)ɯperɯthousandɯ2002ɯdollarsɯofɯ
constructionɯcost.ɯɯForɯurbanɯhighwayɯconstruction,ɯtheɯfactorɯisɯ9.1ɯgigaɯjoulesɯ
(9.6ɯMBTUs)ɯperɯthousandɯ2002ɯdollarsɯofɯconstructionɯcostɯ(Exhibitɯ2ɪ3).ɯɯ
ConstructionɯcostɯwasɯestimatedɯforɯtheɯAlaskanɯWayɯViaductɯandɯSeawallɯ
ReplacementɯProjectɯusingɯaɯstatisticalɯriskɯapproach.ɯɯTheɯ90ɪpercentɯriskɯcostɯ
(theɯcostɯatɯorɯbelowɯwhichɯthereɯisɯaɯ90ɪpercentɯchanceɯthatɯtheɯprojectɯcanɯbeɯ
completed)ɯwasɯusedɯtoɯestimateɯtheɯconstructionɯenergyɯconsumption.ɯ

ɯ
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Chapter 4 AFFECTED ENVIRONMENT

InɯtheɯstateɯofɯWashington,ɯpetroleumɯuseɯaccountsɯforɯapproximatelyɯ45ɯ
percentɯofɯallɯenergyɯconsumptionɯ(CTEDɯ2001).ɯɯApproximatelyɯ40ɯpercentɯofɯ
petroleumɯuseɯisɯforɯmotorɯvehicleɯfuel.ɯɯInɯ2000,ɯ329ɯTerraɯBTUsɯofɯpetroleumɯ
(10ɯbillionɯlitersɯorɯ2.6ɯbillionɯgallonsɯofɯfuel)ɯwereɯconsumedɯbyɯmotorɯ
vehiclesɯinɯtheɯstateɯofɯWashingtonɯ(Exhibitɯ4ɪ1).ɯɯTransportationɯenergyɯ
consumptionɯincreasedɯapproximatelyɯ2.5ɯpercentɯannuallyɯinɯtheɯstateɯofɯ
Washingtonɯduringɯtheɯ1990s.ɯɯTotalɯstatewideɯannualɯenergyɯconsumptionɯ
wasɯ2,170ɯTerraɯBTUsɯinɯ2000ɯ(USDOEɯ2003b).ɯ
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Source:  Department of Energy, 2003a ɯ

Exhibit 4-1.  State of Washington Fuel Consumption Trend 
ɯ

4.2  Regional Travel Patterns 
Inɯtheɯ1980sɯinɯtheɯPugetɯSoundɯregion,ɯtheɯVMTɯincreasedɯnearlyɯthreeɯtimesɯ
fasterɯthanɯpopulationɯandɯjobs.ɯɯFromɯ1981ɯtoɯ1989,ɯtheɯcentralɯPugetɯSoundɯ
region’sɯpopulationɯincreasedɯ15ɯpercent,ɯtheɯnumberɯofɯemployedɯpersonsɯ
increasedɯ34ɯpercent,ɯandɯtheɯamountɯofɯautomobileɯtrafficɯ(measuredɯbyɯtotalɯ
VMT)ɯincreasedɯ71ɯpercentɯ(PSRCɯ2000).ɯɯTheɯhighɯgrowthɯrateɯinɯVMTɯduringɯ
theɯ1980sɯwasɯattributedɯtoɯaɯlargeɯincreaseɯinɯtheɯnumberɯofɯtwoɪworkerɯ
householdsɯduringɯthatɯdecade.ɯɯMoreɯrecently,ɯtrafficɯinɯtheɯcentralɯPugetɯ
Soundɯregionɯhasɯgrownɯatɯaɯsimilarɯrateɯtoɯpopulationɯandɯemployment.ɯɯ
Betweenɯ1989ɯandɯ1999,ɯpopulationɯgrewɯ19ɯpercent,ɯemploymentɯgrewɯ27ɯ
percent,ɯandɯVMTɯincreasedɯaɯcomparableɯ26ɯpercent.ɯɯɯ
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TheɯregionalɯdailyɯVMTɯinɯ1999ɯwasɯ65ɯmillionɯmilesɯperɯweekdayɯ(PSRCɯ
2000).ɯɯTheɯregionalɯdailyɯVMTɯisɯexpectedɯtoɯincreaseɯtoɯ112ɯmillionɯmilesɯperɯ
weekdayɯbyɯ2010,ɯbutɯthenɯlevelɯoffɯtoɯ94ɯmillionɯmilesɯperɯweekdayɯbyɯ2030ɯ
underɯtheɯDestinationɯ2030ɯplanɯ(PSRCɯ2001).ɯ

4.3  Study Area Characteristics 
Theɯprojectɯstudyɯareaɯevaluatedɯforɯtransportationɯenergyɯconsumptionɯisɯ
consistentɯwithɯtheɯareaɯevaluatedɯinɯtheɯtransportationɯstudy.ɯɯThisɯareaɯ
includesɯtheɯportionɯofɯtheɯCityɯofɯSeattleɯwhereɯtrafficɯpatternsɯwouldɯmostɯ
likelyɯbeɯaffectedɯbyɯtheɯvariousɯprojectɯalternatives.ɯɯTheɯstudyɯareaɯ
encompassesɯtheɯdowntownɯcoreɯandɯisɯroughlyɯdefinedɯbyɯElliottɯBayɯonɯtheɯ
west,ɯLakeɯUnionɯonɯtheɯnorth,ɯInterstateɯ5ɯ(includedɯinɯtheɯstudyɯarea)ɯonɯtheɯ
east,ɯandɯS.ɯSpokaneɯStreetɯ(includedɯinɯtheɯstudyɯarea)ɯonɯtheɯsouth.ɯɯɯ

Landɯuseɯinɯtheɯstudyɯareaɯrangesɯfromɯlowɪriseɯlightɯindustrialɯtoɯhighɪriseɯ
officeɯtowers.ɯɯTransportationɪrelatedɯenergyɯconsumptionɯinɯtheɯstudyɯareaɯ
includesɯfuelɯconsumedɯbyɯroadway,ɯmarine,ɯandɯrailɯtransportation.ɯɯOtherɯ
energyɯdemandɯincludesɯelectricity,ɯnaturalɯgas,ɯandɯoilɯtoɯsupplyɯaɯwideɯ
varietyɯofɯcommercialɯbusinesses,ɯlightɯindustry,ɯandɯresidencesɯwithinɯtheɯ
studyɯarea.ɯɯɯ

4.4  Existing Energy Consumption 
Currently,ɯapproximatelyɯ2.4ɯmillionɯvehicleɯmilesɯareɯtraveledɯdailyɯwithinɯ
theɯprojectɯstudyɯareaɯ(Exhibitɯ4ɪ2).ɯɯThisɯresultsɯinɯaɯdailyɯconsumptionɯofɯ
approximatelyɯ299,000ɯlitersɯofɯgasolineɯ(79,000ɯgallons)ɯwithɯanɯenergyɯ
contentɯofɯ10,810ɯgigaɯjoulesɯ(10,270ɯMBTUs).ɯ

Exhibit 4-2.  Daily Operational Energy Consumption 

Daily Fuel 
Consumption 

Daily Energy 
Consumption 

Alternative 
Daily
VMT

Average
Network
Speed
(MPH) Liters Gallons

Giga
Joules MBTUs

2002ɯExistingɯConditionsɯ 2,378,000ɯ 39ɯ 299,000ɯ 79,000ɯ 10,810ɯ 10,270ɯ

2030ɯNoɯBuildɯAlternativeɯ 2,855,000ɯ 37ɯ 360,700ɯ 95,300ɯ 13,030ɯ 12,390ɯ

2030ɯRebuildɯAlternativeɯ 2,852,000ɯ 46ɯ 353,900ɯ 93,500ɯ 12,740ɯ 12,160ɯ

2030ɯAerialɯAlternativeɯ 2,863,000ɯ 46ɯ 354,700ɯ 93,700ɯ 12,780ɯ 12,180ɯ

2030ɯTunnelɯAlternativeɯ 2,869,000ɯ 46ɯ 354,700ɯ 93,700ɯ 12,810ɯ 12,180ɯ

2030ɯBypassɯTunnelɯAlternative 2,861,000ɯ 45ɯ 354,300ɯ 93,600ɯ 12,820ɯ 12,170ɯ

2030ɯSurfaceɯAlternativeɯ 2,793,000ɯ 44ɯ 352,800ɯ 93,200ɯ 12,800ɯ 12,120ɯ
ɯ
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Chapter 5 OPERATIONAL IMPACTS AND BENEFITS
WithɯtheɯexceptionɯofɯtheɯSurfaceɯAlternative,ɯtheɯvariousɯalternativesɯwillɯ
generallyɯmaintainɯcurrentɯcapacityɯinɯtheɯAlaskanɯWayɯViaductɯCorridorɯinɯ
differentɯways.ɯɯTheɯSurfaceɯAlternativeɯwouldɯreduceɯcapacity,ɯandɯthisɯisɯ
reflectedɯinɯtheɯlowerɯdailyɯVMTɯthatɯwouldɯresultɯfromɯlessɯofɯtheɯ
transportationɯdemandɯbeingɯserved.ɯ

Trafficɯisɯpredictedɯtoɯincreaseɯbyɯtheɯyearɯ2030,ɯindependentɯofɯconstructionɯ
ofɯthisɯproject.ɯɯVehicleɯfuelɯconsumptionɯdominatesɯtheɯenergyɯuseɯforɯeachɯ
alternative,ɯandɯisɯlargelyɯdeterminedɯbyɯdailyɯVMTɯandɯtravelɯspeed.ɯɯEnergyɯ
consumptionɯresultingɯfromɯdailyɯvehicleɯoperationsɯinɯtheɯstudyɯareaɯwasɯ
computedɯforɯtheɯNoɯBuildɯAlternativeɯandɯfiveɯBuildɯAlternativesɯforɯ2030ɯ
(Exhibitɯ4ɪ2).ɯɯIncreasedɯtransitɯridershipɯisɯprojectedɯunderɯallɯofɯtheɯ
alternatives,ɯincludingɯtheɯNoɯBuildɯAlternative.ɯɯIfɯtransitɯridershipɯdoesɯnotɯ
increaseɯasɯprojected,ɯoperationalɯenergyɯconsumptionɯwouldɯbeɯgreaterɯthanɯ
forecastedɯinɯthisɯevaluation.ɯɯEnergyɯconsumptionɯfromɯtunnelɯventilationɯ
systemsɯwouldɯbeɯapproximatelyɯ0.25ɯpercentɯofɯvehicleɯfuelɯconsumption.ɯɯɯ

DifferencesɯinɯenergyɯconsumptionɯunderɯallɯofɯtheɯBuildɯAlternativesɯwouldɯ
beɯapproximatelyɯ2ɯpercentɯlessɯthanɯforɯtheɯNoɯBuildɯAlternative.ɯɯTrafficɯ
speedsɯareɯpredictedɯtoɯbeɯlowerɯunderɯtheɯNoɯBuildɯAlternativeɯthanɯunderɯ
theɯBuildɯAlternatives.ɯɯTheɯtotalɯenergyɯusedɯduringɯprojectɯoperationɯwouldɯ
beɯlowestɯunderɯtheɯSurfaceɯAlternativeɯbecauseɯthatɯalternativeɯwouldɯserveɯ
lessɯofɯtheɯtransportationɯdemandɯthanɯtheɯothers.ɯɯHowever,ɯalthoughɯitɯ
wouldɯuseɯtheɯleastɯenergyɯduringɯoperation,ɯtheɯSurfaceɯAlternativeɯwouldɯ
resultɯinɯtheɯhighestɯenergyɯconsumptionɯperɯmileɯofɯtravelɯofɯallɯtheɯBuildɯ
Alternativesɯbecauseɯofɯhigherɯcongestionɯandɯlowerɯaverageɯspeed.ɯɯ
DifferencesɯbetweenɯtheɯotherɯBuildɯAlternativesɯwouldɯbeɯnegligibleɯ
(Exhibitɯ4ɪ2).ɯ

Theɯvariousɯdesignɯoptionsɯwouldɯresultɯinɯsmallɯchangesɯinɯoperationalɯ
energyɯconsumption.ɯɯTheyɯareɯnotɯexpectedɯtoɯresultɯinɯenergyɯconsumptionɯ
thatɯisɯsubstantiallyɯdifferentɯfromɯtheɯevaluatedɯalternatives.ɯ

ɯ
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Chapter 6 CONSTRUCTION IMPACTS
UnderɯallɯofɯtheɯBuildɯAlternatives,ɯenergyɯwouldɯbeɯconsumedɯduringɯ
constructionɯtoɯmanufactureɯmaterials,ɯtransportɯmaterials,ɯandɯoperateɯ
constructionɯequipment.ɯɯɯ

Forɯeachɯalternative,ɯtheɯtotalɯenergyɯconsumptionɯforɯtheɯapproximatelyɯ8ɪɯtoɯ
11ɪyearɯconstructionɯperiodɯisɯpresentedɯinɯExhibitɯ6ɪ1.ɯɯTheɯconstructionɯ
energyɯconsumptionɯwouldɯbeɯspreadɯoverɯthisɯperiod.ɯɯTheseɯvaluesɯ
correspondɯtoɯapproximatelyɯ0.1ɯpercentɯofɯtheɯenergyɯconsumedɯinɯtheɯstateɯ
ofɯWashingtonɯinɯ2000.ɯɯThisɯconsumptionɯwouldɯnotɯputɯsubstantialɯ
additionalɯdemandɯonɯenergyɯsourcesɯorɯfuelɯavailabilityɯinɯtheɯstateɯduringɯ
theɯconstructionɯperiod.ɯ

Exhibit 6-1.  Total Construction Energy Consumption 

Energy Consumption 

Alternative 
Construction Cost 

(billion 2002 dollars) Giga Joules MBTUs

NoɯBuildɯAlternativeɯ 0ɯ 0ɯ 0ɯ

RebuildɯAlternativeɯ 2.53ɯ 28,000,000ɯɯ 27,000,000ɯ

AerialɯAlternativeɯ 2.40ɯ 27,000,000ɯ 25,000,000ɯ

TunnelɯAlternativeɯ 3.05ɯ 34,000,000ɯ 32,000,000ɯ

BypassɯTunnelɯAlternativeɯ 2.35ɯ 26,000,000ɯ 25,000,000ɯ

SurfaceɯAlternativeɯ 2.00ɯ 20,000,000ɯ 19,000,000ɯ
ɯ

Theɯvariousɯdesignɯoptionsɯwouldɯresultɯinɯsmallɯchangesɯinɯconstructionɯ
energyɯconsumptionɯproportionalɯtoɯtheɯchangeɯinɯtheɯquantityɯofɯworkɯ
associatedɯwithɯeachɯoption.ɯɯAnɯaerialɯstructureɯsouthɯofɯS.ɯKingɯStreetɯcouldɯ
consumeɯupɯtoɯ2,000,000ɯadditionalɯgigaɯjoulesɯorɯMBTUsɯcomparedɯtoɯtheɯatɪ
gradeɯoption.ɯɯTheɯSeawallɯFrameɯOptionɯcouldɯconsumeɯupɯtoɯ4,000,000ɯ
additionalɯgigaɯjoulesɯorɯMBTUsɯcomparedɯtoɯtheɯSeawallɯRebuild.ɯɯOtherɯ
designɯoptionsɯwouldɯresultɯinɯdifferencesɯofɯlessɯthanɯ1,000,000ɯadditionalɯ
gigaɯjoulesɯorɯMBTUsɯ

ɯ
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Chapter 7 SECONDARY AND CUMULATIVE IMPACTS
Secondaryɯimpactsɯareɯtheɯreasonablyɯforeseeableɯeffectsɯofɯaɯprojectɯthatɯ
occurɯlaterɯinɯtimeɯorɯareɯfurtherɯremovedɯinɯdistanceɯfromɯitsɯdirectɯeffects.ɯɯ
Generally,ɯtheseɯeffectsɯareɯinducedɯbyɯtheɯinitialɯproject.ɯɯForɯtheɯAlaskanɯ
WayɯViaductɯandɯSeawallɯReplacementɯProject,ɯsecondaryɯimpactsɯareɯ
expectedɯtoɯbeɯlimitedɯandɯunlikelyɯbecauseɯtheɯalternativesɯwouldɯnotɯ
substantiallyɯincreaseɯexistingɯcapacityɯorɯconnections.ɯ

Theɯcumulativeɯeffectsɯofɯtheɯprojectɯalternativesɯonɯenergyɯuseɯwouldɯbeɯaɯ
functionɯofɯregionalɯvehicleɯfuelɯeconomy,ɯVMT,ɯandɯoperatingɯconditions.ɯɯ
TransportationɯenergyɯuseɯinɯtheɯPugetɯSoundɯregionɯwouldɯvaryɯbetweenɯtheɯ
alternativesɯdependingɯonɯtheɯVMTɯandɯtravelɯoperationsɯunderɯeachɯofɯtheɯ
alternativesɯ(Exhibitɯ4ɪ2).ɯɯTheɯvaluesɯcalculatedɯareɯforɯtheɯAlaskanɯWayɯ
ViaductɯandɯSeawallɯReplacementɯProjectɯstudyɯareaɯandɯincludeɯtheɯ
influenceɯofɯotherɯprojectsɯinɯtheɯPugetɯSoundɯregion.ɯɯɯɯ

Duringɯtheɯconstructionɯperiod,ɯifɯseveralɯotherɯlargeɯconstructionɯprojectsɯareɯ
underwayɯinɯtheɯPugetɯSoundɯregion,ɯlocalɯenergyɯdemandɯcouldɯbeɯgreaterɯ
thanɯcustomarilyɯexperiencedɯinɯtheɯregion.ɯɯThisɯwouldɯrequireɯanɯincreaseɯinɯ
theɯquantityɯofɯenergyɯimportedɯintoɯtheɯregion.ɯ

ɯ
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Chapter 8 OPERATIONAL AND CONSTRUCTION
MITIGATION
BecauseɯtheɯBuildɯAlternativesɯwouldɯresultɯinɯaɯdecreaseɯinɯlongɪtermɯenergyɯ
useɯcomparedɯtoɯtheɯNoɯBuildɯAlternative,ɯnoɯmitigationɯwouldɯbeɯrequired.ɯɯ
Anyɯtransportationɯcontrolɯmeasuresɯtoɯreduceɯtrafficɯvolumesɯandɯcongestionɯ
wouldɯalsoɯdecreaseɯenergyɯconsumption.ɯɯMeasuresɯtoɯmaintainɯ
transportationɯandɯconstructionɯpracticesɯthatɯreduceɯenergyɯconsumptionɯ
couldɯreduceɯenergyɯdemandɯduringɯtheɯconstructionɯperiod.ɯ
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